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1. Scope of Application@
This standard provides for essential information for straight(non-helical) involute splines having teeth
with involute profiles which are used mainly in automobile mechanisms, specifically coupling drive
shafts and mating holés each other, hereinafter referred to as “spline.”
Note: The DP sp]ﬂne in this standard conforms to the Michigan Tool Co. ROTO-FLD Spline And
Serration Stiandards, and the module spline conforms to the JIS D2001(automobile spline).

2. Definition of Terminplogy

Definition of Terminc%logy in this standard conforms to the JIS D2001(automobile involute spline) and
SAE J 4986. '

3. Types 5
(1) Spline group has ;two types, the DP and the module.
(2) The main comporipents of the spline are shown in Table 1.

Table 1. Main Components

Pressure angie

Size of teeth | Number of teeth of basic Shift value
pitch circle

Main comporents

17 ~ 40 30° 0

6 ~ 40 20° + 0.8 m(Y)

Note(l) Module m=h.677, set shift amount of tooth 8 to +0.9m in order to coincide it with the diame-
ter of the bc:aring that oscillates dimensional tolerance.

4. Basic Form of Tooth

Standard rack of tootﬁ form DP and module spline are shown in Fig. 1 and 2.
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Fig. 1. Standard rack of DP tvpe spline (converted to module)
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Fig. 2. Standard rack of module spline

5. Symbols and Formulas

Symbols adopted in this standard conform 10 the tooth symbols, except in cases otherwise specified.
Dimension ca]culalio}n of each spline part 1s as follows:

IX
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(1) DP type Splir}e (unit: 1nches)
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Fi1g. 3. Svmbols
: Z » -
standard pitch cirgle diameter: do = — (z- number of teeth : p- diametral pitch)
>
Z 1.8 Z+ 1.8
major diameter of spline hole (in the case of flank fit) .  _ 55 + 2Rhfi = -+ 2 . —
! ’ Iy £S P

( PS 1S S tub Pitch =27 )

| Z 1 Z T 1
major diameter of spline hole :(in tfpe case of major diameterfit) : p, = do =+ 2hy; = —+ 2 - —— =
i = rsS r
Z ] Z — 1
minor diameter of splinehole:: p, =320 — 2-h,; = — —~ 2 =
P PS P
minor diameter of sblinc shaftt do — Zhy, =—=—2 - =
P PS P
*T'““,bi

pressure ang1¢; on basic pitch circle: : do = 30°
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basic ¢ ‘ =
—~ SIC circle diameter de = do cos do

o

basic pitch: ¢, = ~
| P

tooth thickness of Shaﬂ basic pitch circle:

Se = — = 0.5 t,
2p
tooth hole width of hole basic pichcircle: . w, =g,
d. r . . dt
iameter of overpin of spline hole . M. = p i A
S T = vV (v:calculative pin diameter) (even number of teath)
ceCs C:J
d, =
= COS -V (odd number of teeth)
Cos d; 22 |

How.ever, dl 1s the pressure angle of calculative pin center and conforms to the following formulas.

. | '!‘!'n -v.
“NVZY = lﬂ\-’do e — e ——
d, g,
(t"f'.?\
o
overpin ds f shaf ; r
e iameter of shaft : me = ' - PR ST
- = - U (u: caiculative pin diameter) (ev
‘ cie even numbe et
cos d. r of teeth)
a, g
= * COS—— <+ U . (
odd number o
cos d. - f teeth)

Except, de is the pres ané i ) ]
\ sure ang ,
I Angie of calculative pin center and conforms to the followine formula.

inv Ce = inv d, +— o+ — ___
c, c, Z
L M; ]

overpin diameter coefficient of hole: :

| even n )
oV, sin g, ( number of teeth)

| by
- T . " cos—— (odd number of teeth)
sin d; 27

£+  overpin diameter coefficient of shaft: (eve ber of teerh)
Y . n num I O] teet
AR sin d,.
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] o
© COS
sin d. 22

(odd number of teeth)

Il

Note: The overpin diameter used in this standard is calculated using the pin in appendix 1, but in the
case of using a pin of which the diameter is different, the overpin diameter calculation follows
the program No, Sool 2A1 (involute gear) manual.

(2) module type spiine

hole -

Standard piich Jine

- -

looth cutting pitch line
- 2 - . . - é ‘l' . i
vy

Fig. 4
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measurement : d = ( Z + 2 ) m * (2: number of teeth ;: m: module)
Except, besides in the case of amount of shift x=0.8, measurement "=~ formula is as follows:

d=(2+2X+ 0.4)m

major diameter of hole (flank fit, major diameter fit) : p, = 4

major diameter of shaft (flank fit) : @, = @ = 0.2

d

minor diameterofhole : p, =d - 2

minor diameter of shaft ; 3§ =g — 3.4 .,

standard pitch circle diamgter: &, = z,

‘pressure angle of standard pitch circle : &, = 2¢°

0,
I

Note(2) central pressure angle of actual tooth size - = 30°
standard circle diameter: ¢, = &, c¢Cs d,

standard pitcn: t, = "'rn |

- circular pitch on a standard circle: t, = t, cos a,

a -~ o g d - w ( z + 0‘4)
coefficient of shiftt v

2m
tooth hole width of hole on a standard pitch circle: W, =—— +

tooth thickness of shaft on a standard pitch circle: S, = w,

tooth hole width of hole on a basic circle: - w, = w, - cos d, + d,-inv d,

tooth thickness of shaft on a basic circle: S =W,

d, |
overpin diameter of hole: My = = V (v: calculative pin diameter) (even number of teeth)
: cos d;
d, %
= COS —— =V (0dd number of teeth)
cos d, A

Except, di is the central pin'essure angle of the calculative pin, and conforms to the following formula.
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. w' | v
o~ inv dy = invd, + — - ——
dﬂ dt
de
overpin diameter of shaftt M, =——— + U (u: calculative pin diameter}{even number of teeth)
| cos d. |
d, 7
= + COS '—+ U (odd number of teeth)
cos d, 22

Except, d e is the cental pregsure angle at the center of the calculative pin, and 1t is calculated as follows:

: | D M; 1
overpin diameter coefficient of hole : —— = ————— (even number of teeth)
- L W, ‘sin &,
] ~
= . cos-——  (odd number of ieeth)
sin d1 22
oM ]
overpin diameter coeffficient of shaft : = — (even number of teeth)
! L S, sin-d, |
1 7
= : COS ¢+ v (Odd numbﬂ Of Iﬁﬁlh)
sin d, Z ]
_ 0.2
are serration addendugm of shaft (greatest): - ‘m = 0.2
1l — sin «a

Radial height d}ftoorh blade of shaft : hc¢h = 0.1 m
Note :

The overpin diameter used in ;hhis standard 1s calculated using the pin in appendices 2~4, but in

the case of using a pin of whi{:h the diameter 1s different, the overpin diameter calculation fol-
lows the program No, Sool 2A[ (involute gear) manual.
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6. Central Alignment and Fit
6.1 central alignment

LY

Central alignment methods of spline are the following two types:
(1) flank fit
A method of ahignment by tooth flank surfaces
(2) major ciameter fit
Amethod of alighmem by major diameter surfaces
6.2 hiting 5

Tvpes of spline fitting and fitting of each part are shown in Tables 2 and 3.

Table 2. Types of fitting

Fitung Standard of application
_ joose ﬂt l Manual junction which the interval is relatively wide
shding ﬁt Manual junction which the interval is relatively narrow
fixing ﬁt Fixed juncuon which the interval is specially narrow
E !
press fit Fixed junction which decomposition is almost unnecessary
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actyak measunement| rnajor MINOT actyak measument | major MINOT
_ of tooth flank diameter | diameter of tooth flank diameter | diameter
alignment | hole | shift | hole|shaft|hole™[shaft shift | hole|shaft| hole™ [shaft
lose fit C10 ] C10 | |
- tooth -
flank fit | .| ’ | |
shding fit] H9 f10 - 110
I 0200/ 0 | H 9 Ng | - |l
‘ 0 (49250 HI1|hi2 110 J -
fixing fit |- H10 1510 | ; 310 !
| | |
press fit | x10 x10 !

1 | | 5
d‘ma_)or shiding fie] ci0 | i ! - cl0 | |
1amatur‘ ‘ I | o !

- HY  ——— H8| ¢7 |HI1|m12| H9 ——— N8L__IHI1| -
ﬁxingﬁtl H10 | f10 | Hi10 ‘;118 |

Note(3): When using the broached working standard hole. the minor diameter of hole applies 10 HS or
H7, regardless of the regulation.

Remark | Greatest margin, maximum interval, and minimum interval of 1ooth surface fit conforms to
appendix 5. | |
2 Actual measurement of tooth flank fit is measured on the standard pitch circle in case of

DP spline, and with basic circle in case of module spline.

ts)

H9, the iallowab]e error in actual measurement of hole and tooth flank, is. in principle, not
handled with heat afier the process. or used when the differentiation after heat treatment is
small. HIO is treated with heat afier the process, and is used when the differentiation after

heat treatment 1s great or in case of sintering.

7. Accuracy of Tooth $urfac¢
7.1. allowable difference in tooth hole

Allowable diﬁeﬁence in tooth hole conforms to the JIS B 1702-1960 (accuracy of Cspur gear and
helical gear) graéjes > and 6, and 1s shown in Table 4.
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